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ABSTRACT : 

PURPOSE: To provide a lithium secondary battery excellent in 
charge/discharge characteristics by adding a phosphine compound 
having the 

alkyl group or aryl group at the specific range mol/L to an organic 
electrolyte 

used in a conventional lithium secondary battery. 

CONSTITUTION: This battery is constituted of metal lithium as a 
negative 

electrode active material and manganese dioxide as a positive 
electrode active 

material. LiC10<SB>4</SB> of lmol/L is used for the solute, and PC 
(partially 

added with THF) is used for the solvent to form an electrolyte. 
Triphenylphosphine [P (C<SB>6</SB>H<SB>5</SB>) <SB>3</SB>] which is one 
kind of 

triarylphosphine or triethylphosphine 
[P (C<SB>2</SB>H<SB>5</SB>) <SB>3</SB>] /' 

which is one kind of trialkylphosphine is/used as an additive. When 
this / 
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COUNTRY 
N/A 



phosphine compound of 10<SP>-3</SP>mol/L-lmol/L is added, a lithium 
secondary- 
battery excellent in charge /discharge cycle characteristics can be 
obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the cycle life of the lithium 
rechargeable battery by adding an additive to the conventional organic solvent electrolytic solution 
especially about the electrolytic solution of a lithium rechargeable battery. 
[0002] 

[Description of the Prior Art] As for the rechargeable battery which used the metal lithium for the 
negative-electrode active material, the development is expected as a next-generation high energy 
consistency cell. The organic solvent used for the electrolytic solution of this cell is propylene carbonate 
(PC), tetrahydrofuran (THF), 1, and 2-dimethoxyethane (DME) etc. Moreover, as a solute, lithium salt, 
such as lithium perchlorate (LiC104), lithium hexafluorophosphate (LiPF6), and hoe lithium fluoride 
(LiBF4), is used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the rechargeable battery which uses a metal 
lithium as a negative-electrode active material has early degradation of the metal lithium accompanying 
the repeat of charge and discharge, it has the problem that sufficient cycle life is not acquired. If charge 
and discharge are repeated with the electrolytic solution used conventionally as one of the cause of this, 
since a surface lining with low conductivity is formed on a negative electrode of the reaction of the 
electrolytic solution and a negative electrode, it is said by it that the lithium which is not contributed on 
a negative electrode at charge and discharge and which became independent electrically generates. 
Moreover, to the electrocrystallization gestalt of the lithium considered to participate in the cycle life 
greatly, it is pointed out that the effect which the presentation of the electrolytic solution does is large, 
and it gropes for the electrolytic-solution presentation to which the electrocrystallization gestalt of a 
lithium becomes smooth. 

[0004] In order to solve this problem, the attempt which is going to control the reaction of a 
lithium/electrolytic solution by adding various additives into the organic electrolytic solution, and the 
attempt which is going to improve an electrocrystallization gestalt are made. As an additive with which 
the improvement of a cycle life was accepted, although nonpolar compounds, such as heterocyclic 
compounds, such as 2-methyl furan (2MeF), a pyrrole (Py), and a thiophene (Tp), and benzene, etc. are 
raised, neither of the effectiveness is enough. Therefore, this invention aims at offer of the rechargeable 
battery excellent in the charge-and-discharge cycle life of a negative electrode. 
[0005] 

[Means for Solving the Problem] this invention - the conventional electrolytic solution - 
trialkylphosphine - and - or it is characterized by adding a thoria reel phosphine. 
[0006] That is, this invention offers the lithium rechargeable battery excellent in the charge-and- 
discharge cycle life of a negative electrode by carrying out 1 mol/L addition of the phosphine ligand 
which has an alkyl group and an aryl group in the organic electrolytic solution conventionally used for 
the lithium rechargeable battery from 10-3 mol/L. 
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[0007] 

[Function] Although the device in which a phosphine (PR3) acts on improvement in a cycle property by 
this invention is not in **, it is thought that steric hindrance is serious, and the electron-donative 
phosphine which has a lone-pair electrons is interacting with a lithium (or electrolytic solution) on a 
negative electrode, and can expect to participate in electrode reaction, therefore is raising the 
reversibility of the charge and discharge of a lithium. 

[0008] The addition effectiveness of a phosphine showed up most greatly, when triphenyl phosphine (P 
(C6H5) 3) of 0.2 mol/L was added to 1 mol/L and the LiC104/PC electrolytic solution. If a phosphine is 
added 1 or more mol/L of concentration, the effectiveness which it was considered for the direction of 
the effectiveness which checks the electrode reaction of a lithium on the contrary to become large, and 
was added by 10 to 3 or less mol/L of concentration will not fully be acquired. 
[0009] 

[Example] The example of this invention is explained below. The metal lithium was used as a negative- 
electrode active material, the manganese dioxide was used as positive active material, and the cell was 
constituted. The presentation of the electrolytic solution and the class of additive which were produced, 
and concentration are shown in a table l! As an additive, ftiphenyl phosph ine [P(C6H5) 3] is used as one 
sort of a thoria reel phosphine, and triethyl phosphoretted hydrogen [P(C2H57 3] is used as one sort of 
trialkylphosphine. 
[0010] 
[A table 1] 
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[001 1] The charge-and-discharge cycle trial was performed by the constant current of current density 0.1 
mA/cm2 using this cell. At this time, the charge termination electrical potential difference was set to 
3.5V, and discharge final voltage was set to 2.0V. Assessment of a charge-and-discharge cycle property 
was performed by evaluating the decreasing rate of the discharge capacity when making initial discharge 
capacity into 100%. 

[0012] Drawing 1 shows the relation of the decreasing rate (initial discharge capacity is made into 
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100%) of the discharge capacity to the count of a cycle of the charge and discharge of the cell of 
examples 3, 7, and 8. In addition, the cycle property of the cell using the 0.1 -mol / 1UC104/PC 
electrolytic solution as an example of a comparison is shown in this drawing. By adding 
triphenylphosphine or a triethyl phosphine to the PC/LiC104 electrolytic solution, capacity lowering of a 
lithium electrode is controlled and the charge-and-discharge cycle life is improving remarkably so that 
clearly from property drawing of drawing 1 . 

[0013] Drawing 2 shows the addition concentration of triphenyl phosphine, and the decreasing rate of 
the charge-and-discharge capacity 400 cycles after charge and discharge in the cell of the above- 
mentioned examples 1-6. It turns out that the decreasing rate of discharge capacity is the lowest when 
the addition concentration of drawing 2 to triphenyl phosphine is 0.2 mol/1, and the addition 
effectiveness of triphenyl phosphine is high. 
[0014] 

[Effect of the Invention] As stated above, according to this invention, the lithium rechargeable battery 
excellent in the charge-and-discharge cycle property can be offered by carrying out 1 mol/L addition 
from phosphine compound 10-3 mol/L which has an alkyl group or an aryl group in the organic 
electrolytic solution conventionally used for the lithium rechargeable battery. 



[Translation done.] 



http ://www4. ipdl . ncipi . go j p/cgi-bin/tran_web_c gi_ej j e 



8/4/06 



(19)0*HftfW (JP) 02) & H & (A) (11)«SWHH&W#<» 

#W^7- 153487 

(43)&WB ¥fi67#(1995)6^160 



(51/IntCL 




17 T 

r 1 




H 0 1 M 10/36 


A 

A 






10/40 


A 












jfcifcR »*B©»2 FD 




ttH¥5-329856 


(7DUHA 


000134257 










(22)fflKB 


5^(1993)11^305 




SttWWlll#1fr*e KSSlU6TB7#H* 








5fc« 








s*hwii##*b KHPOJ 6 T B 7 * 1 # 











(54) U:f*A2#«SfflWW8t 



(57) [gift] 

1 0" 3 *>4> 1 mo 1 /L<7)i§JS0)hl)7VMr 



8/4/06, EAST Version: 2.0.3.0 



1 

imxm 1 i y wj>%zimmizwmtt y * 
mz&^x. mnth*x7< yik&faomm&it, 

10- 3 mo l/LKlmo l /LX'b&ZkZftWlk 
•f t 'J W A 2 »«U8«ff «. io 

[0001] 

1)nM£ ML & £ i: (c J: & y A 2 ftrnffficW 9 )\m 

ftn&mzmt & twtw. 

[0002] 

imtmm nwgmiz&mvi-vj*zm^t:2#. 
mmi*. Kwrnm^/^-mfemmk txzowm 
mm^fix^h. zvmmcowmizmybhhim 20 

n77^(THF), 1, 2-v*h*xX?y (DM 

E)mx'b&. ttzmntixit. jwjhku^a 

(L i C 1 04 ) . l J^-^A^d E .-t7;^D*X7i- 
h (LiPFe) . *?7-Hfcy*?A (Li BF 4 ) 

[0003] 

+v2*zm%mttz>2<!mM\i. Kmnmm 

Uzifo&mVI-V^gittf^fzMZ, 3fcft&lM 30 
4 LSrvTOSttfcaiLfc y *«>A!Wfejfcr S £ k #f 

vj><r>mBmmmiz%zw®m&.tfwmztix^ 

h. 40 

[0004] zama*mk't&t:Mz* wmmm 
izu«<r>mnmtoi&zkx\ v+vA/wmast. 



#^7-1 53487 

2 

tltMmtLX\t. 2-X^)V7yV (2MeF) , 
to-;MPy) . W7iy (T P ) tcWWmOL 

[0005] 

x 7 -r y 5r8SJirf S £ fc £#Sik ?l . 

[0006] . *%mt&&*) f-<7 a 2&mia 
izm^t>tix^z>nmwmiz. t/wm&s&vtv 

-;«^1-|.*X7-fyS2fi^2rlO- 3 mo !/L*> 

?/n»#tfgfi*: y ^-»>a 2&mmm&t& tot-* 
1. 

[0007] 

[#ffl ] *%WX'*X 7 < V ( P R3 ) ?/l/#tt 

% < . a±«? »mt* £mwHx?)**7 -f y\t. 
ftfth-cy^A (ifcjimpjs) t«s^ffl-r&£t 

AflaaWWBfitt* l*LLS*T k#* . 
[00083 **7-r y^S&M&IMilmo 1/L. L 
iC 104/PC«^gHO. 2mo 1 /LOh'J 7x 

-/P*X7 4>- (P (CsHe) 3) $:^jDL^i:§{CS; 

t7C§<3SiX/;. 7 -ry£if|£l mo 

art* t.Kotu f"> j±<rmm&*imthi)m. 

LOTT'ligsjD L3W»*i(%»t»i5><i=ari.>. 
[0009] 

li. hyry-;^x7^ytfoiiitUThy7x-;w 

*X7-f y CP (C6H5) 3D ?Ts YVT)V*)V7*X 
7 4><r>\mkLXYVX+)V7*X7 <y CP (C2 
Hs) 3] Srffl^T^S. 
[00 10] 

[«1] 



8/4/06, EAST Version: 2.0.3.0 



(3) 



#^¥7-1 5 3487 





& ft 


18 S 


8x JO SO 




PC 


lMOl/L LICIO4 


lmol/L P(Ceft)s 


2 






0.5mol/L P(CeH6)3 


3 






0.2mol/L P(C6H») 8 


4 






0. lmol/L P(C<>Hs)s 


5 






KT'boIA P(C«H»)i 


6 






4 A- 8 — ~> 1 /t T» //I TT \ 


7 






0.2mol/L PCCtHj)* 


8 


PC+THF 




0.2molA P(CeBs) 3 


nam 


PC 







[00 1 1 ] C:<9@ft£fflVVtm8a®£0. ImA/c 

fc. ftZ&m-'M ?/HtttOiF{I<i. HJW^SftSr 1 0 
0 %fc Lfci*W»«F*<OfiT**fW-tS i fc J: -5 

[00 1 2] BH&GNM3. 7fcct^8^m?l!><0?E8t 

mtLXO. lmo 1/1 L iC 1 Oi/pcwmz 
*^BB^*»^J: 0 fc. PC/L i C l OiWmmzhV 

ant* - 1 izx 0 . y fw»si(sw«( § 

[ 0 0 1 3 ] m 2 ii±Ms$mm 1 6 ommzb^ 
x % hV7x->\s*A7<><vm\i^tiffimy4? 

)VA 0 0IIJf£O3fc;Sfcmg4WffiT$£* Uci Ot'& 
I). l2Kh'J7x-;m7-( y^^JniiS* { o. 

2 m o 1 / 1 ff)t §lfc«®*tf><KT$* { £kffi< . h U 
[00 14] 

U^->A2<^fl!i(cfflv^^-c^i»flia«»?5i^. r;W 
*/b»*fc«;7y -/i-Si^-f * yft^* 1 0 

-'rao 1/LHlmo 1 /Lmtt&ZbtzX 0 . 3fc* 



* SWIM ? ;HHfetC«lfc 'J f-7 A 2 fcliftfcSflW- h 

[0i i xmiizx&msmzmvzo+v^&mm 
v. immmj ?)\s®mzm-&wm&<o&Tmco 
m®z*?mmx'h&. 

[02] h y 7x-;i'^7 * v<nmmj$t.k J 3m&& 
(mrmcomm^-tmmx'h h . 
30 vm<mm 

1 jOfcffll :8sM>li:UCP (CeHs) 3^ lmo 
1/L 

2 HJ6W2 :3»JfcLTP (CeH 5 ) 3*0. 5 
mo I /L 

3 HSSW3 : jfeSDSfli: LTP (CeHs) 3tr0 . 2 
mo 1 /L 

4 Wt«4 :Wlll»fcl/CP (CbHs) 8*0. 1 
mo 1 /L 

5 HJfi^|5 :te!inSiJttTP (C 6 H 5 ) s$-l O- 2 
40 mo 1/L 

6 :»fJfcLTP (CeH 5 ) 3*1 0" 3 
mo 1 /L 

7 HJ&S0H7 :&fjD^JtLTP (C 2 H 6 ) 3*0. 2 
mo 1 /L 

8 $mM8 -.ffihuMtLXP (CsHs) 3*0. 2 
mo 1 /L 



8/4/06, EAST Version: 2.0.3.0 



(4) 



^^7-1 5 3487 



[02] 



50 



IS 

15 



-2c» wt> £oP 



8/4/06, EAST Version: 2.0.3.0 



